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(54) SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To provide a semiconductor device having 
excellent stressing, excellent thermal stressing during 
mounting and also excellent reliability under high 
temperature atmosphere by using an epoxy resin 
component having excellent formability. 

CONSTITUTION: A semiconductor chip of this 
semiconductor device is enclosed with an epoxy resin 
composition containing to components (A) to (C) 
described below. Moreover, the content of component (C) 



is set to 70 to 95wt% of the whole of epoxy resin 
components. Component (A) is biphenyl epoxy resin, (B) 
phenol aralkyi resin and (C) is silica powder such that 
the particle size distribution of the whole is set to 
(a) to (c) shown below and the particle size is larger 
than 15^m but smaller than 30^m: (a) those having 
particle size large than lOO^m is less than 1wt% of the 
whole, (b) those having the particle size smaller than 
30nm is more than 40wt% of the whole, and (c) those 
having the particle size smaller than lO^m is 10 to 30wt% 
of the whole. 

COPYRIGHT: (C)1995,JPO 



(WB^mmffsf (jp) (12) & Ifl 11^ ^ $g (A) iumntimAmm^ 

#li^7- 153873 



(43)^110 ^^7=^(1995)6^168 







F I 




H 0 1 L 23/29 








23/31 








C 0 8 G 59/20 


NHQ 






C 0 8 K 3/36 


NKX 








8617 -4M 


HO 1 L 


23/ 30 R 






|ff:d%JS®Sc6 OL (^ 8 M) ^Htzse< 


(21) ffi^^^ 


4$H75 -296612 




000003964 










(22)ffimB 


¥^5^(1993)11^260 




:*:Bai?^*rPT«« 1 TS 1 #2 ^ 






(72)«K# 


lE^ 








:^KI&3^rrF««llTBl#2# 














(72)fEga« 
























(72)S!ga« 










;*:iRfl?3?*rrF«taiTBlil2^ B:« 














(74) A 


im± ma mm 











(54) mm<D^m^ ^m^&m 



(57) I^^I 

mm Tfa<^ (A) - (c) ]&^^%t^=^n<^i^m 

±iB (C) ^^^o^^fiJ^^^^TK^^ri^^ 
fl^m;5Scfe^#:<^ 7 0~9 5mi:%{C^^^iXTV>§, 

(A) \fyz^^jvm=^'!f^^iymmo 

(B) yUTy/U^^ryPW^t. 

(C) ±V^<Dm.&^^fy^Ttt(D (a) - (c) CI^^^ 

(a) *fir^^l 0 0 M m^±(0 tcD;5S^f^<D 1 Sl:%iL^| 
To 

(b) 3etT-€g3 0 /xm£JtT<OtcOd5^ft:<^4 0S1:%W 
( c ) iKT-^ 1 0 /z m£;lTcOi(0^5:^^0 1 0 3 0 fi 



1 

Ummi] Tf^<D (A) - (C) f^^^^t^^n<^ 

mmx^^x^ ±m (c) ^i^^<o^mpi^:^>=^n<^i^m 

(A) t*7ni^/VS?^^=^v/^fl§o 

(B) y^zn/— /l-T7/^=^/l'^fl&o 

(C) ±»<Dnm^^t^rt^<D (a) - (c) 
^^o^l?&^^^;65 l 5 ^ m^@x. 3 0 ^ m£ATt-K 

(a) St^Sl 0 0 M mi^±<Dt 1 fiji:%a 
To 

(b) ^^^^3 0 iim^T<Dh<Ofi^^i^<D4 oMM'yoi^ 

(c) m^^l 0 tinii^T<0i^<D:/i^±t^<0 1 0— 3 Ofi 

[IS*^2] (c) fi^^X'hbi^V :^1^^f>miki^V 
[ifj^tJ^si (c) f&^xh^i^v :tm^:dm^iin^m 

[If5ft^4] TfSc^ (A) — (C) ^5^$:^;^^. Jits 

( c ) ^^<D^mm^f)^=^^^->mmmf&^^t^(o i o 

(A) e':7 3i^/V'^^/i<^v-^figo 

(B) >^3: /t-Ty/V^^yl^^flgo 

(C) ^^co^S^^;OSTf50 (a) (c) (d^^^ 
;^>>o^i^;^^=-^;OM 5 M m^Mx. 3 0 m^^TtC^ 

( a ) ^iF-^ 1 0 0 /i JiCD t> CD;()5^»CD 1 MS%^ 
To 

(b) ^T-^S 0 mi^TC0t<0^^^^*:O4 OSg%i^ 

±0 

(c) SK^SI 0 //mWTOtCQ;55^ft:cO 1 0 — 3 0 fi 
y ;^ T 5 It * ^ 4 laSc CO ih ffi ^ =3r i/ftf 

(c) ^5>-c-^5-5 vy 
^ ^ T 5 IfJlt ^ 4 ^ H 5 iSSc CO ^^«^itih ffl 

[0 0 0 1 ] 

@n 7t if^» @ -t- -5 t CO T ^ 5 c 
[0 0 0 2] 



(2) #^¥^7 - 1 5 3 8 7 3 

2 

Ifie5l5COS*ff] ifi^tCiofta I C. LSI ^(O^^ft:^ 
^co^«^*:^^^^t.gI5^|td>^^-5ybJ6<oy^^5^ 
=7 >y Y^<y^—-J (QFP) , 7.=^— jVT Vy ^ ^< 

^y^—^y (SOP) m^\\^^^^^m%mw^m^h 
m^-^(Dy ?^-iy, y<y^-^j^ y y ^ m<Dmmt^^^ 

*Mb^^^^coFp1^;05^^br^b^O. ^tb^>Ppm(7>^gt 
-mm^^fhX^^^^ 
[0 0 0 3] 

it ih CO ^ ^ ^ o ^ i£M $ -fr -5 . 

mm<o^^it^^m'^'t:^mxn^ ^^\t^.(Dm^\z.\^ 

v^m^^^«^cof,^^;^5_h^U^ oS^coiiSti^JF^ti^^ 
^^(^5 0 — 8 0fil:% (j^jIT ro/oj ht^-f) (0|5Htc 

^^'g^LTitih4irfiicojg:#i4^{l:^I§I-5::^?:fc-cn. ^± 
mm^com^<y^ — iy^ y y^^'h'^'^VC'f^hyi^b 
[0 0 0 4] ^LT. ±f5^^BfcoHXo,>*r-e/>5^ y 5, 

^ St ih ffl a^^m^^ $ it 5 ff :b -C V ^ 

:^ie>icigr^#iattTTffiffi^5i:. mh^^mi^mm<o 

[0 0 0 5] :L(Dmmn. ^<DXo^£^m\C^^f£^th 
[0 0 0 6] 

i^. :^<omm(D^mt^mmn. tisco (a) - (o ^ 
^^^ti=^^^t^mn^mfS.i^^m\^^x^mi^m^^m± 
i.xti:^^mf^mmxh^x, ±m (o f&^(D^^m 
^:^^=^^^i^mmmf&m±i^<D7 0-9 5%\zm^^tb 

50 x\^^h\i^bm^^h^. 



(3) 



7-153873 



(B) y=cy—/\^T9/i^^/i^mBo 

(C) ±i^(Dnm»^f>-Tt^<0 (a) - (c) tCl 

( b ) 3 O iu mJWTcO t 4 0 %£Jl±, 

( c ) 10// mi^TtOt>tO;D5^ft:£0 1 0-- 3 0 

[0 0 0 7] 

-Ji^ryjv^;vmm C (B) ^5^] ir^a^-^i^^. ^ 

y;^7^&7N c (c) ^if^^cosij^icga^-ra^. ^ 



10 



^ ^3^^<^fKi/^; :^ ^4ib^ J: iiS @ ^ T -ceo fi5 V ^^t 
[0 0 0 8] o^*tc, :r.<o^p^^|^L<lS£e^i--5o 

[0 0 0 9] :l<^^eg^CfflV^^^^-5^4f^i/;^^§^^^ 

[0 0 10] _bfE#^0:ii;K:^i/;^flt (A^5» ti. tf 

^ (1) X^^fh^^ 
[0011] 



CH2CHCH2O 
0 




OCH2CHCH2 

Y 



" (1) 



[001 2] _hfSif :7^^yU'S|zc;K^i>;^flg (A^^) 



^^K^v-^gi 5 0 — 2 5 0. ®;>fb:.^. 

LTti. ^^i^^i/^ftl 8 0-21 

0-11 0^cDtcD;5S-.j}^(cffiv^t>i^-5^ 

<. #t-$T^L<t^ 5 0%£AJiT*fc-5o 
[0 0 13] -hfSA^5>t 

^ (2) T'^$tl.5o 
[0014] 
[^k 2 ] 



5 0—130 

o, ife{b.#,6 

S / — 



OH OH 



(2) 



[0 0 15] ^(oy =c y—ji^Tyji^^yi-mn^ (B^:^-) 

-^i^^y'r-~(Dm^mit^m^^hivx\^^^o ^lt. 

-(^.^,7 0 - 1 1 O't;. 7KS&SSa:l 5 0-2 2 o^^-t 



50 mxmf&^f\^^:Lhht^^^ ±f5ii^fflv>^tt-5:7^y 



(4) 

5 

TH. 0 - 1 1 O't;. 7K^S^a7 0-150 

-;i^ry7v^j\^m^^ (mi^c)yzx./-jvmm^^t^) <d 

^=^v^S 1 ^fi^/c";). ±.uy=^J-^^ry;\^^/vm^ 
(B^^) 4^O7K^£;550. 7~i. 3 ^fii:?:c^ J: 5 
(cga-a-i-^ r ty^^^^iir-feSo J: >5»ii?^cotio. 9- 

lO 0 1 6 I ±^A^5)^^o<J:U«B^5)'t t t>^Cffi\/^^>tL 
1 5 O /um^^Ti-^^^n. b;^^t>ikft:(^ 

• nm'^m^TU(o (a) - (c) ojz^t-^^^tL^i^^ 

[0017] 

(a) ;K^^1 0 0 jum£;±<Ot><0;55^^(Dl%«To 

(b) ^^^^3 0Mmi^Tc^t><O;55^f^O4 0%l^J:o 
(c ) ST-^1 0 ^ mJ^jLT60t><0;$5^ft:o 10—30 

10 0 18] -f/^ibi^. v-y :^7?&7^co¥i^^^^*5J:0« 
ft-f^o ^ti. -his (b) cO^Hti. (c) (DUm^^ 

[0 0 19] ^bT. -Lfs^^t^^^^^^^b^isvy 

(0^5)-) x^tt. :*<^v'y;=57*&*^fflv>5^ 
^!^^bv^„ J:i9ff^b<H. ^^^H^tb^tv^y ;^7^»7fe 

/i.@^cD7K^j^»i[¥ffiTX&^f^±^i^^bTv-y ^ 

^7hJ6X^^« ±IBjEE;^(^, t i/y 

^fh^o ^fc. v^y ;<7g)^(??ifeT;55^ ^ 19 (^^^S) 
^n.7ttco^fflv>5r bv^;5^. ±W<DS 0%\^J. 

i:. ^tT.^ia^byt^^^v^©flilfi^^XttS5>?S:Sgib 

[0 0 2 0] ^coj: 5^^vy (C^^J-) co^^fij 



^m^7 ~ 1 5 3 8 7 3 

6 

i!^t^:^ff^b<ti8 0-9 5%-c-fc 

^ t St ati c??i&T;&^ ^ b ^ b X -5 . 
[0 0 2 1 ] Tiis, r:cD^0J^;l^v^^>i^'5^*?:^V;g^flg 
■%mm^\t.^ ±fBA-c^5^j^^MCit:>gt;:i£bT^M>ft:te 

ii^j, ai^^j, :^ s^rT^y V y^ :^m(om'hmm 

{oo2 2\ Aim^i\L^mmh\.x\t. T^i^^. y^- 

^nbt^*?fixt b< nw^rfflv^^;a'5o 
[0 0 2 3] ±.tzLmmmt brti. m^u/^^v ^y^m 

[0 0 2 4 1 ±12:^7 ^/^T^y V-i/^J^ bTfi. ^y Vv^yU 

vr:^-Yp^^cop^ ^^v^?'^v^b^i^ h:3j.->v^^:^;05^ff 
f^tb, iiS:t-¥^*T-t> b< ^^W-^±'Tffiv^^t^.'5o ^b 
brn. MiEMfl^3c±S^J{c^bT 

[0 0 2 5] ±isr7iy>:^^i: urti.. f^^fltM^, ^m. 
[0 0 2 6 ] :L(Dmm\^m^^h^^^t<^^^m 

y y:fm^m^\.XhX\^\ 

[0 0 2 7] z.(o^m\^m\^h^^=^^^t^mm%^ji^m 

±ISA-C^5J'^b-J:Wtllofe;fip^J^ffiv^r^(|x.t^o 
^<oX,o\^\.xm^M^hz.ht^x^h, irfsiioib. JilB 
A - C J: O^it:.^ b T ?^;tiD^J ^ ii l: t;iia'g^ b ^ 

m^rnxumx^xmrn^^^-r^. ^bx. rc^^-^^^^ 

[0 0 2 8 ] rcDj; 9 l-b-C#^;}x5^^^i/;^flgM^ 
[0 0 2 9] 



[0 0 3 0] o^^tc:. ll^SM^-ov^rhbi:ef!I^ Wi^rri^ 
[0 0 3 1 ] ^-f. =^^^iymmm.}$.m<Dmm\^^±o 

[0 0 3 2] wy-yi-Z/J^'y >>^>!'S^>if^v-<»^§] 

[0 0 3 3] iify:xu^/um=^^^i^mm) riso^ 
(3) xm^rb^ ^i^K^i/^fii 9 5. mt.'^.i o ^x: 

[0 0 3 4] 













» 








a 


b 


c 


d 


e 


f 


g 


IS) 


1 0 0 MniJK± 


1 


1 


0,5 


1 


1 


1 


1 


3 0 /zm£tT 


40 


40 


50 


60 


70 


60 


50 


1 0 xzmJ^T 


30 


10 


20 


20 


20 


20 


20 




18 


22 


18 


17 


16 


25 


30 










WO 


WO 


WO 


WO 


im2] 








>; 












h 


i 


j 


k 


1 


m 


n 




1 0 0 AcmJtyi 


2 


5 


0 


3 


10 


1 


I 


3 0 umSlT 


35 


40 


30 


35 


50 


70 


40 


1 0 umJUT 


5 


35 


5 


15 


20 


25 


25 




27 


25 


28 


26 


24 


13 


35 










Mb 









[0 0 4 0] aisf^^-v^afliffij^iKi^rf^SiLfco ov^-c^ icov'-h^ 

7fe§rfflv^, :iix5>SrP^(-S^-f-SiJ-g-r-SB-a-L, 5^->i^ [0 0 4 1] 



(5) 



¥^7—153873 



[ft 3] 



H.C,^^^ CH. 

CH,CHCH,0--(O)-<g5— OCH^CHCH, 
V H 



Y 



(3) 



[0 0 3 5] z^J—jV/if.'y ^y^mv zxu J^jvm 

m 7K^s^i:i 0 7, mt^i ox:(o%(o^mm\^ 
[0 0 3 6] iy :r,/—;\.rv;\^^j\^mm Btris-ss:^ 

10 (2) Xm^f\^. ^"9agL^n = 0-'2T% 7K^S^fi: 
17 7. mtM.^ OX:<Dh<DX*^^o 

[0 0 3 7] TISOS 1 *5J:D?^2 t;i^-r^^ 

[0 0 3 8 ] 

[^1] 



(6) i|#p5p7 - 1 5 3 8 7 3 

9 10 





SI jfi i?a 


L 


2 


3 


4 


5 


6 


7 




— 


— 


— 


— 


— 


— 


— 




1 f\f\ 


1 An 
100 


100 


1 nn 

100 


100 


100 


100 


















mm 


ou 


□If 


OV 


fin 


On 


OA 

oO 


80 




a 


800 














b 


— 


1000 












c 


— 


— 


1200 




— 


— 




d 








1 Af\t\ 

1400 








e 










2900 






f 












430 


















600 




2 


2 


2 


2 


2 


2 


2 




2 


2 


2 


2 


2 


2 


2 


(%) 


81.3 


84.5 


86.7 


88,4 


94.0 


70.0 


76.5 


[«4] 




It ©J 0»J 


1 


2 


3 


4 


5 


6 


7 




100 




50 














100 


50 


100 


100 


lOO 


100 




50 








40 






mm 




80 


80 


80 


40 


80 


80 




h 


1200 














i 




800 












J 






2O0O 










k 








1400' 








] 










1000 






m 












3500 




n 














400 




2 


2 


2 


2 


2 


2 


2 




2 


2 


2 


2 


2 


2 


2 




88.6 


81.3 


91.6 


88.4 


84.5 


95.0 


68.5 



^7-153873 



11 

mm, ^^fi 1 0 k g f /c m2 ) t:ffiV>-C 1 7 S^T-SiJ 

0 yf:^^ V -yY-^ "7 y Y^<y^-'-J' : QFP~8 
5%RHX 4 SB^ralP^M^t-. 2 6 CCX 1 O&^B^^ffl 



12 



fco piiM^F«^^7 2P#rHitc^x. JiiBtfRH^m 

6 S'C/S^^-l 5 0^/5 55^CQ2 0 0 0 045 J: U<4 0 

[0 0 4 4] 
1^5] 



[0 0 4 5] 





^ m m 


1 


2 


3 


4 


5 


6 


85'Cx859<Rli 0f^ 
^iaceiil^> 260 "C 

(iH/20flil) 


48hr 


0/20 


0/20 


0/20 


0/20 


0/20 


0/20 


72hr 


0/20 


0/20 


0/20 


0/20 


0/20 


1/20 


TCT-rX hT-© 


2000[°I 


0/20 


0/20 


0/20 


0/20 


0/20 


0/20 


400011 


3/20 


0/20 


0/20 


0/20 


0/20 


2/20 


175 •Ci§lli!<55K C*VX) 


80 


200 


300 


500 


750 


60 




0/40 


0/40 


0/40 


0/40 


1/40 


0/40 






mi 


it © «ij 


1 


2 


3 


4 


Bf 260 •( 




48hr 


0/20 


4/20 


5/20 


2/20 


3/20 




72hr 


0/20 


8/20 


9/20 


6/20 


7/20 


TCT-rX hTcD 


2000111 


0/20 


8/20 


9/20 


6/20 


7/20 


(^B/2o^Bl) 


40000 


1/20 


13/20 


14/20 


11/20 


12/20 


175 -CigatfiSffi C^-fX) 


70 


1800 


1500 


2500 


2000 


«H/40itB) 


0/40 


31/40 


25/40 


37/40 


35/40 



(0 0 4 6] 





It at &l 


5 


6 


7 


85'Cx859tfRH, nJHm 
^raKSa. 260 'C 
xiO»[ffl*EBSSL 

(ia/20ii) 


48hr 


4/20 


1/20 


20/20 


72hr 


10/20 


5/20 


20/20 


TCTf':^; k^ccd 
(lS/20ffl) 


20000 


10/20 


5/20 


20/20 


40000 


14/20 


10/20 


20/20 


175 'cmmf&m c^vx) 


1700 


3000 


60 


«Bl/40fIi) 


80/40 


40/40 


5/40 



40 



[0 0 4 7] ±fES5'-^7<D^^y^^^. it^m^n\^m 



(S) ij^gflipT ~ 1 5 3 8 7 3 

(51) Int. CI. 6 g^s'jfs-^ ff^^mmm^- fi i^mmyr^mm 

C 0 8 L 63/00 N J R 



